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CLAIMS j 

1. A recombinant protein whose essentia! constituent polypeptide 
sequence is? 

• either thatVf a 19 kilodalton (p19) C-termJnal fragment of the 
5 surface protein 1 of the merozoite form (^SP-1 protein) of a 

Plasmodium type parasite other than Plasmodium vivax which is 
infectious for mammals, in particular for man, the Oterminal 
fragment remaining, normally anchored to the parasite surface at 
the end of its penetration phase into humah erythrocytes in the 
to event of an infectious^ cycle; 

• or that of a portion of that fragment which is also capable of 
inducing an immune A^sponse which can Inhibit in vivo 
parasitemia due to the cjwesponding parasit^; 

• or that of a peptide which incapable of Inducing a cellular and/or 
15 humoral immunological response equivalent to that produced by 

said p19 fragment or said portion of that fragment; and 
said recombinant protein possibly further comprising conformational 
epitopes which are unstable in a\ reducing j medium and which 
constitute the majority of the epitopes recognised by human 
20 antiserums formed against the corresponding Plasmodium. 

2. A recombinant protein according to claimed , characterized in that it Is 
recognised by human antiserums formed sKjairjst the corresponding 
Plasmodium or against a homologous Plasmodium when it is in its 
non reduced state or in a reduced non irreversible state, but is not 

25 recognised or is only recognised to a slight extent by these same 

antiserums when It is irreversibly reduced. 

3. A protein according to claim 1 or claim 2, crjaf^acterized in that it 
inhibits the reactivity of an immune human; antiserum with the 
corresponding p42 produced under the same: conditions, also the 
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p42 itself and in that the p42 can only partially inhibit the reactivity of 
said human antiserum against the p19. i 
A recombinant protein according to any one] of claims 1 to 3, 
characterized in that it is essentially deprived! of any polypeptide 
sequence noVnally upstream of the C-t^rminal polypeptide 
sequence of the\ p33 (33 kDa N-terminal fragmjerjt) normally on the 
side associated With the p19 in the corresponding p42, before 
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natural cleavage M the latter, said last C 
sequence of the p33^containing less than 50 
when it is present. 

A recombinant protein Warding to any onef of claims 1 to 3, 
characterized in that ft ijft^ssentially deprived, of any polypeptide 
sequence normally upstream of the C-t£rminal polypeptide 
sequence of the p33 (33\kDa N-termlnal 
associated with the p19 in tlra corresponding 
cleavage of the latter, said last G-terrninal polypeptide sequence of 
the p33 containing less than loVmino acid I residues when it is 
present. 

A recombinant protein according to\any one| of claims 1 to 3, 
characterized in that it is essentially Deprived Of any polypeptide 
sequence normally upstream of thA C-t^rminal polypeptide 
sequence of the p33 (33 kDa N^ernrtnal j fragment) normally 
associated with the p19 in the corresponding p42 before natural 
cleavage of the latter, said last C-terminal polypeptide sequence of 
the p33 being limited, when it is present, touhat which retains a 
substantial degree of conservation in Plasmodium which are 
infectious for man, such as P. falciparum or P. vlyl 
A recombinant protein according to any on€j oX claims 1 to 6, 
characterized in that the portion of p19 fragment contains at least 
one of the two EGF regions normally contained in this\p19. 
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A recombinant protein according to any one of claims 1 to 7, 
characterised in that the molecular weight of said p19 fragment or of 
said portionVof pl9 fragment is in the range 10 to 25 kDa, in 
particular in tne range 1 0 to 15 kDa, 

A recombinantV protein according to any one of claims 1 to 8, 
characterized in that it also comprises a glycosyiphosphatidylinositol 
(GPI) group of the\type enabling the p19 fragment to anchor to the 
host cell, in particular a eukaryote cell, preferably a cell of an insect 
infectaWe by a bacuJpvirus, in which said recombinant protein is 
expressed. 

A recombinant protein Warding to any one of claims 1 to 8, 
characterized in that it is Kfepfived of the extremely hydrophobic O 
terminal portion which intervenes in induction fof anchoring of said 
recombinant protein to the ceU membrane of the host in which it is 
expressed, in particular in a eokaryote cell, preferably a cell of an 
insect rnfectable by a baculovirus\ 

A recombinant protein according tq claim 10 F characterized in that it 
is hydrosoluble. 

A recombinant protein according to\any one; of claims 1 to 11, 
characterized in that it contains the pi 9 sequence of the MSP-1 
protein of Plasmodium falciparum \r said portion of the 
corresponding fragment. 
A recombinant protein according to any hne of claims 1 to 12* 
characterized in that it contains the p19 sequence of the MSP-1 
protein of Plasmodium cynomolgl or s\fid portion of the 
corresponding fragment. 

An oligomer of the recombinant protein accorctyig to any one of 
claims 1 to 13. 

An oligomer according to claim 14, characterized in^hat it contains 2 
to 50 monomer units of said polypeptide sequence of the 
recombinant protein as defined in any one of claims 1 tP 1 3. 
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A recombinant protein according to any one; of claims 1 to 14, 
characterized in that it is conjugated to a carrier molecule for use in 
the productioia of vaccines. 

A vaccinat?on\ composition against a Plasmodium type parasite 
which is infectfbus for man, containing as ajn active principle a 
recombinant protein whose essential constituent polypeptide 
sequence is: \ 

• either that of a is kilodalton (p19) C-termjnal fragment of the 
surface protein 1 of the merozoite form (MSP-1 protein) of a 
Plasmodium type parasite which is infectious for man, said C- 
terminal fragment reiWfoing normally anch6red to the parasite 
surface at the endAfe£ its penetration ;phase into human 
erythrocytes in the eventtpf an infectious cycle; 

• or that of a portion of that fragment which is also capable of 
inducing an immune response which can inhibit in vivo 
parasitemia due to the corresponding parasite; 

• or that of a peptide which is capable of inducing a cellular and/or 
humoral immunological response equivalent ito that produced by 
said p19 fragment or said portiorVof that fragment; and 

said recombinant protein further comprising conformational epitopes 
which are unstable in a reducing meciium and iwhich constitute the 
majority of the epitopes recognised by human antiserums formed 
against the corresponding Plasmodium. \ 

A vaccinating composition according to claim ft 7, characterized in 
that its active principle consists of a recomtfmant; protein according to 
any one of claims 2 to 13 or 16, or an oligonrer according to claim 14 
or claim 15. \ 
A vaccinating composition against a Plasmodium type parasite 
which is infectious for man, containing as an active principle an 
oligomer of a recombinant protein according to claim 17 or claim 18. 
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20. An antibody specifically recognising the p19 of a MSP-1 protein of 
the merozbite form of a Plasmodium type parasite which is infectious 
for man oth\r than Plasmodium vivax and which does not recognise 
Plasmodium Wax. 

21. An antibody \ccording to claim 20, characterized in that it is 
monoclonal. 

22. An antibody according to claim 20, characterized in that it is 
monoclonal and ir\that it specifically recognises the p19 of P. 
falciparum. 

23. A monoclonal antibodyNaccording to claim 20, characterized in that It 
specifically recognises tne/a19 of P. vivax. 

24. A differential diagnostic ipracess to distinguish 'between a parasitic 
infection due to P. v/Vaxand a parasitic infection due to another 
Plasmodium, characterized bV bringing a biological sample infected 
with Plasmodium into contact with an antibody according to claim 23 
and with an antibody according to claim 2i or claim 22, and 
detecting the production or non-production df an immunological 
reaction depending on the case. 

25. A recombinant baculovirus type modified vector containing, under 
the control of a promoter contained\in the vector and able to be 
recognised by celis transfectable by Said vector, a first nucleotide 
sequence coding for a signal peptide\ whicri is compatible with 
expression in a baculovirus system, characterized by a second 
sequence downstream of the first, also under the control of said 
promoter and coding for the peptide sequent 
* either of a 19 kilodalton (p19) C-term»nal fragment of the surface 

protein 1 of the merozoite form (MSP-1 protein) of a Plasmodium 
type parasite which is infectious for man, the C-terminal fragment 
remaining normally anchored to the parasite j suWace at the end of 
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Its penetration phase into human erythrocytes in the event of an 
infectious cy&Je; 

• or of a portion of that peptide fragment! provided that the 
expression product from the second sequence in a baculovirus 
system is also capable of inducing an immune response which 
can inhibit in vivo parasitemia due to the corresponding parasite; 

• or of a peptide which is capable of inducing a cellular and/or 
humoral immunological response equivalent ;to that produced by 
said peptide fragment Vl 9 or said peptide fragment portion; and 

said nucleotide sequence also having a G and C content in the range 
40% to 60%, preferably at le\st 50%, of the totality of nucleotides from 
which it is constituted. 

A modified vector according tQ&aim 25, characterized in that the said 
second polypeptide sequence iay in accordance with that defined in 
any one of claims 2 to 13. 
A modified vector according to cfeim 25, characterized in that the 
second nucleotide sequence is a synthetic sequence. 
A modified vector according to any one of claims 25 to 27, 
characterized in that the first nucleotide sequence 1 codes for a signal 
peptide from Plasmodium vivax and formally associated with the 
Plasmodium MSP-1 protein. 
A modified vector according to any qne of claims 25 to 26, 
characterized in that the second nucleotide, sequence is deprived at 
its 3' terminal end of the hydrophobic cWminal end sequence 
which is implicated In induction of anchoring said recombinant 
protein to the cell membrane of the host in wnlch it is expressed, in 
particular in a cell of an insect intertable by a baculovirus. 
A modified vector according to any one QfXclaims 25 to 29, 
characterized in that it consists of a modified bacurovirus. 
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An organist, in particular an Sf9 type insect cSH. transferable and 
transfected by the modified vector according to kny one of claims 25 
to 29, 

A synthetic DnX containing a first nucleotide sequence for which at 
least a portion coqes for the peptide sequence: | 

• either of a 19 kHbdalton (p19) C-terminal fragment of the surface 
protein 1 of the rWozoite form (MSP-1 protein) of Plasmodium 
falciparum, said C-terminal fragment remaining normally anchored 
to the parasite surface at the end of its penetration phase into 
human erythrocytes ir\ the event of an infections cycle; 

• or of a portion of mat peptide fragment provided that the 
expression product </f-said DNA in a baculcjvirus system is also 
capable of inducing an immune response which can inhibit in vivo 
parasitemia due to the corresponding parasit$; 

• or a peptide capable of inducing a cellular ;and/or humoral type 
immunological response equivalent to that phoduced by said p19 
peptide fragment or said portion of that fragment; and 

said nucleotide sequence also having a G and C[ nucleotide content in 
the range 40% to 60%, preferably at least 50%, of the totality of 
nucleotides from which said synthetic\DNA is constituted. 
A synthetic DNA sequence according, to claim! 32, characterized in 
that its first nucleotide sequence is deprived at its 3' terminal end of 
the sequence coding for the hydrophobic Cjterminal end region 
normally implicated in inducing anchoring of the 619 protein to the cell 
membrane of the host In which it is expressed, in particular in a cell of 
an insect infectabie by a bacuiovirus. 

A synthetic DNA sequence according to Wim 32 or claim 33, 
characterized in that the first nucleotide sequence is preceded by a 
signal nucleotide sequence coding for a signal peptide normally 
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associatec\ with a Plasmodium MSP-1 proton, homologous or 
heterologous relative to the principal sequence, j 
A synthetic DNA sequence according to claim |34, characterized in 
that the signal sequence originates from P. vivax^ 
A synthetic DNA according to any one of] claims 32 to 35, 
characterized in ttart said first nucleotide sequence includes a 3'- 
terminal sequence coding for a polypeptide cell (nembrane anchoring 
region, said anchoring region fixing the expressed recombinant 
protein to the surface \f the membrane of the liost cell transformed 
with a vector containing Vaid synthetic DNA, sa d 3' sequence being 
homologous to that on^ie principal nucleotide sequence, or 
heterologous, in particular tD^t from P. vivax. 

A synthetic DNA according \o claim 36, characterized in that the 3 T - 
terminal sequence originatesVrom P. vivax. j 
A synthetic DNA sequence according to any onje of claims 32 to 36, 
characterized in that it is deprived of said 3'-termfnal sequence. 
A baculovlats type vector according to claim 25.] characterized in that 
it Is selected from: 

* the virus deposited at the &NCM [Collection Natlonale de 
Cultures de Microorganismefc; National Collection of 
Microorganism Cultures] with registration number 1-1659; 

♦ the virus deposited at the CNCM witlo registration number 1-1660; 

* the virus deposited at the CNCM withVegistr4tion number 1-1661 ; 

• the virus deposited at the CNCM with registration number 1-1662; 

♦ the virus deposited at the CNCM with registration number 1-1663. 
A hybridoma secreting monoclonal antibodies having the 
specifications of the antibodies of any one ofWms 21 to 23. 



30 



A process for separating a p19 peptide with a 
mixture of peptides, characterized by bringing 
into contact with a corresponding antibody, in 



ven specificity from a 
said peptide mixture 
accordance with any 
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one of clairrte 20 to 23, preferably already fixed on an Insoluble 
support, by\subsequently dissociating the antigen-antibody 
compound formed and by recovering the purified p19 peptide. 

42. Use of a protein Recording to any one of claims 1 to 13 or of the 
5 oligomer accordingXto claim 15 or 16 to prepare an immunogen 

composition which can induce an immune response against a 
Plasmodium infection \ 

43. A vaccine compositiomcomprising, as active principles, a mixture of 
a protein according toWiy one of claims 1. to 13 and either the 

to corresponding p42, withW-necessary the least; conserved portions 

deleted, or another recom&nant p19 or p42 type protein, originating 
from a parasite homologous with that from which said protein 
originates. 

44. A vaccine composition according to claim 23, characterized in that 
is the mixture of active principles is selected ; from the following 

mixtures: 

• P. falciparum p19 and P. wVaxb19; 

• P. falciparum p1 9 and P. falciparum p42; 

» P. vivax p19 and P. vivax p42, \ necessary deprived of its most 
20 hypervariable regions; 

• P. falciparum p19 and P. falciparum^ p42, if necessary deprived of 
Its most hypervariable regions and. R vivax pi 9 and P. vivax p42, 
If necessary deprived of its most hypervariable regions. 

45. A hybridoma according to claim 40, characterized in that it has been 
?5 deposited at the CNCM, (Paris, France) fylth registration number 1- 

1846, on the 14* February 1997. 





